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H3yneHa yjibTpacTpyKTypa >KejrroHHbix (j)OJiJiHKyjiOB 3KTonapa3HTHHecKnx MOHoreHeii 
Chimaericola lep togas ter Leuckart, 1830 (Polyopisthocotylidea, Chimaericolidae) h 3hao- 
napa3HTHHecKHX Calicotyle affinis Scott, 1911 (Monopisthocotylidea, Monocotylidae), na- 
pa3HTOB >Ka6p h KJioaKH pejiHKTOBtix qejibHorojiOBbix pbi6 Chimaera monstrosa L. )Keji- 
TOHHbie cJ)OJIJIHKyJIbI A3HHBIX BHflOB MOHOTeHeH COAep^aT )KejlTOHHBie KJieTKH p33JIHHHOH 
CTa^HH AH(|)(|)epeHnHpOBKH. y C. leptogaster oTcyTCTByeT norpaHHHHafl nuacTHHKa bo- 
Kpyr ^ojuiHKyjiOB, h norpaHHHHbie ^cejiTOHHtie kjictkh c6jin>KeHbi c ORpy^aiomuMH (|)oji- 
JIHKyJIBI KHmeHHBIMH KJieTK3MH MHOrOHHCJieHHBIX AHBepTHKyJIOB AByX JiaTepaJIbHbIX KH- 
meHHbix CTBOJIOB. y C. affinis ^ceJiTOHHtie (])OJiJiHKyjibi oKpy^eHti norpaHHHHOH nuacTHH- 
koh. BbiHBJieHbi pa3JiHHHH b cocTaBe ^cejiTOHHoro MaTepnajia b 3pejibix >KejiTOHHbix 
KJieTKax C. leptogaster h C. affinis , b miTonjia3Me KOToptix iiomhmo KJiacrepoB c pa3JiHH- 
hbim KOJiunecTBOM ^ejrronHbix nio6y.ri (jx o 30 y C. leptogaster h ao 50 y C. affinis) HMe- 
k>tc« pa3JiHHHbie no Mopcj)OJiorHH jinnHAHtie Kanjin, roMoreHHbie y C. affinis h reieporeH- 
Htie y C. leptogaster . FloKa3aHO, hto b miTonjia3Me 3pejitix acejiTOHHbix KJieTOK 4>0JiJiHKy- 
jiob h TaxoBbix H3 ^(ejiTOHHbix npoTOKOB y C. leptogaster npncyTCTByioT KJiacTepbi, 
3anojiHeHHbie rpaHyjiflpHbiMH TejibqaMH, hachthhhbimh no pa3MepHbiM xapaKTepncTHKaM 
^ejiTOHHbiM moGyjiaM. B co3peBaiomHX ncejiTOHHbix KJieTKax C. affinis npncyTCTByioT 
KpynHbie rjiHKaHOBbie Be3HKyJibi (ao 3.5 mkm), AecTpyKijHfl KOTopbix Ha6jno,ziaeTCfl b 3pe- 
JlblX >KejITOHHbIX KJieTKax C BbICB06o>K,aeHHeM TJIHKOreHOBblX p03eTOK H OCTaTOHHbIX 
njioTHbix arjioMepaTOB. BbinojmeH aHajiH3 miToapxnTeKTOHHKH >KejiTOHHHKOB HeoAep- 
M3THOH rpynnbi njiaTrejibMHHTOB. 

Kmouesbie cnoea : Monogenea, Chimaericola leptogaster ; Calicotyle affinis , >KejiTOH- 
hhkh, yjibTpacTpyKTypa. 
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XHMepOBbie pbi6bi ABjnnoTCfl oahoh H3 ApeBHenmnx n pejimcTOBbix rpynn 
uejibHorojiOBbix pbi6 (Holocephali), AHBeprHpOBaBinnx ot aKyji 6ojiee 
400 MHJIJIHOHOB JieT Ha3aA H OCTaiOmHXCH RO HaCTO^merO BpeMeHH H30JIHp0- 
BaHHOH rpynnon rjiy6oKOBOAHbix pbi6 (Inoue etal., 2010). Flo MHemno p*ma 
aBTOpOB, 3KTonapa3HTHHecKne napa3HTbi ^ca6p xmviepOBbix pbi6, xmviepOKO- 
JIH^Hbie MOHOreHeH K0-3B0JIK)Ii;H0HHp0BaJIH C HX X035ieBaMH C MOMeHTa CTa- 

HOBJieH™ nocjie^HHx (Emxobckhh, 1957; Boeger, Kritsky, 1997). npe^CTaBH- 
TejiH nojiHonHCTOKOTHJiHOTbix MOHoreHeii OTpa^a Chimaericolidea ceM. Chi- 
maericolidae Brinkmann, 1952 3aHHMaiOT HaH6ojiee 6a3ajibHyio no3nmno b 
no/jKJiacce Polyopisthocotylea KJiacca Monogenea (BbixoBCKHH, 1957; Boeger, 
Kritsky, 2001) n 3to, no MHernno B. E. EbixoBCKoro (1957), Han6ojiee cneuna- 
jiH3npOBaHHa^ n OAHOBpeMeHHO HMeioman pfl£ npHMHTHBHbix nepT rpynna mo- 
HoreHen. SHAonapasnTnnecKHe MOHonncTOKOTHJin^Hbie MOHoreHen Calicotyle 
affinis H3 OTp^a Monocotylidea n ceM. Monocotylidae Taschenberg, 1879 b 
ochobhom BCTpenaiOTC^ y Holocephali. Flo MHeHmo B. E. EbixoBCKoro (1957), 
C. affinis — btophhho nepeme^mne Ha Holocephali napa3HTbi, KOTOpbie HMe- 

K)T OTHOCHTeJlbHO He^aBHHe OBOJHOUHOHHbie CBA3H C UeJIbHOrOJlOBblMH pbl6a- 
mh, a hx nepBOHanajibHbiMH xo3aeBaMH Gbijih aKyjibi n CKaTbi. 

YjibTpacTpyKTypHbie ^aHHbie no MOp(J)OJiornn ^ejiTOHHHKOB MOHoreHen 
jinMnTnpOBaHbi HecKOJibKHMn paGoTaMH no nccne^OBaHnio KaK nojinonncTO- 
kothjih^hbix, TaK n MOHonncTOKOTHJin^Hbix MOHoreHen (Halton etal., 1974; 
Cable, Tinsley, 1991; Baptista-Farias, Kohn, 1998; Poddubnaya etal., 2013a). 
B HacTOflmen paGoie royneHO CTpoeHne ^cejiTOHHHKOB 3KTonapa3HTHHecKnx 
Chimaericola leptogaster , npe^CTaBHTeji^ no^KJiacca Polyopisthocotylea, n 3 h- 
,aonapa3HTHHecKHx Calicotyle affinis , npe^CTaBHTejui no^KJiacca Monopistho- 
cotylea, n npose^eH cpaBHHTejibHO-MOp(J)OJiorHHecKHH aHann3 UHToapxnTeK- 
TOHHKn ^cejiTOHHHKOB npe^CTaBHTejieii pa3JiHHHbix rpynn Neodermata c npn- 
BJieneHneM coGcTBeHHbix yjibTpacTpyKTypHbix ^aHHbix n oGoGmcHneM 
jmTepaTypHoro MaTepnajia. 


MATEPHAJI H METO^HKA 

06i>eKTaMn nccjie^OBaHHJi nocjiy}KHJiH £Ba Bn^a MOHoreHen, 3KTonapa3n- 
TnnecKne nojinonncTOKOTHJin^Hbie napa3HTbi 5Ka6p, Chimaericola leptogaster 
n 3H,aonapa3HTHHecKHe MOHonncTOKOTHJin^Hbie napa3HTbi KJioaKn, Calicotyle 
affinis . B3pocJibix nepBen ^oGbisajm H3 ecTecTBeHHO 3apa>KeHHbix pbiG, xmvie- 
pbi eBponencKon, Chimaera monstrosa H3 HopBe^ccKoro MOpfl b panoHe 
r. TpoMCO (HopBerna). PbiG BbuiaBJinBann c noMorujbK) rjiy6oKOBO^Horo Tpajia 
cyzma «Joan Ruud», npnHa,zyie>Kamero yHHBepcnTeTy r. TpoMCO, c rjiyGnHbi 
570 m. JSjin 3JieKTpOHHO-MHKpocKonnHecKoro nccjie^OBaHra nepBen (j)HKcnpo- 
Bajin 4 %-hwm rnyTapOBbiM ajib^ern^OM, pa3Be,zjeHHbiM Ha (j)oc(])aTHOM 6y(f)epe 
pH 7.4, £ 0 (])HKCHpoBajiH 1 %-hbim 0s0 4 , ^erH^pampoBajin b cnnpTax n aueTo- 
He n 3 ajiHBajin b CMecb 3noHa h ApaJi^HTa. YjibTpaTOHKne cpe3bi KOHTpacTH- 
pOBann ypaHHJiaueTaTOM h unTpaTOM CBHHua no PenHOJib^cy. Hccjie^OBaHHfl 
npoBo^njincb c ncnoJib 30 BaHHeM TpaHCMHccHOHHoro JEOL-JEM-1011 3JieKT- 
pOHHOrO MHKpOCKOna. 
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PE3YJIbTATbI 


CTpyKTypa ^cejiTOHHbix (J)OJUiHKyjiOB Chimaericola leptogaster 
(Polyopisthocotylidea, Chimaericolidea) 

MHoroHHCJieHHbie KOpTHKajibHbie ^cejiTOHHbie (jiojuiHKyjibi C. leptogaster 
raHyTCH jipyMn jiaTepajibHbiMH iiojihmh (npaBoii h JieBoft) BAOJib Tejia HepBeii 
(pHC. 1, A , CM. BKJI.) OT ypOBHfl TJIOTKH AO AJIHHHOTO CTe6eJlbKa, TepMHHaJlbHa^ 
nacTb KOTOporo CHa6^ceHa npHKpenirrejibHbiM opraHOM. Ka>KAbiH >KejiTOHHbin 
(J)OJlJlHKyJl COCTOHT H3 OAHOTO THna KJieTOHHbIX 3JieMeHT0B, ^CeJlTOHHblX KJieTOK 

pa3JiHHH0H CTeneHH 3pejioc™, njiOTHO npHJieraiomHx Apyr k Apyry (pnc. 2, A , 
CM. BKJ 1 .). )KeJlTOHHbie (|)OJIJlHKyJIbI He H30JIHp0BaHbI OT OKpy^CatOLUiHX hx na- 
peHXHMHblX KJieTOHHbIX OJieMeHTOB nOTpaHHHHOH (J)H6p03H0H nJiaCTHHKOH 
(pHC. 1, E). OojuiHKyjiHpHbie norpaHHHHbie 5KejiT0HHbie KjieTKH Ka>KAOH H3 
AByx Gokobmx (npaBOH h jieBoii) BeTBeii )KejiTOHHbix (|)OJiJiHKyjiOB, o 6 pameH- 
Hbie b CTOpOHy noKpOBOB, coceACTByiOT c OTpocTKaMH TeryMeHTajibHbix h mm- 
uieHHbix KJieTOK (pHC. 1, A , E ), a TaKOBbie, o 6 pameHHbie BHyTpb Tejia nepBeii, 
TpaHHHaT C KHIIieHHblMH KJieTKaMH MHOTOHHCJieHHblX AHBepTHKyJlOB npaBOTO H 
jieBoro KHiueHHbix ctbojiob cooTBeTCTBeHHO (pHC. 1, A , E — ff). U,HTonjia3Ma 
KHiiieHHbix KJieTOK C. leptogaster 3anojiHeHa MHoroHHCJieHHbiMH nHnvieHTHbi- 
mh rpaHyjiaMH, b cocTaBe KOTOpbix mojkho HaGjiiOAaTb CKonjieHHfl pbixjioro 
MaTepHajia pa3JiHHH0H 3JieKTp0HH0ii hjiothocth (pnc. 1, B — T). HacTO 6 a 3 ajib- 
Haa MeMGpaHa KHiueHHbix KJieTOK npHMbiKaeT njiOTHO k njia3MaTHnecK0H MeM- 
6 paHe norpaHHHHbix ^cejiTOHHbix KJieTOK (J>ojuiHKyjiOB, ocoGeHHO b MecTax jio- 
KaJlH3ail,HH He3peJlbIX H C03peBaK)mHX JKeJITOHHbIX KJieTOK (pHC. 1, B — T). 

KoMnaKTHbie >KejiTOHHbie (J>ojuiHKyjibi C. leptogaster C0A^p>KaT >KejiTOHHbie 
KJieTKH pa3J!HHH0H CTaAHH 3peJ10CTH: 1) MaJ10AH(J)(J)epeHUiHp0BaHHbie KJieTKH; 
2) KjieTKH HanajibHbix 3TanoB ceKpeTOpHoii aKTHBHOCTH, npOAyunpyiomHe 
H30JiHp0BaHHbie GejiKOBbie ^cejiTOHHbie rpaHyjibi h nepBbie KJiacTepbi; 3) aK- 
THBHO CeKpeTHpyiOlAHe KJieTKH, B UHT0nJia3Me KOTOpbix nOMHMO KJiaCTepOB c 
5KeJlT0HHbIMH TpaHyJiaMH nOflBJIflIOTCfl JIHnHAHbie KanJIH pa3JIHHH0H nJIOTHO- 
cth; 4) 3pejibie ^cejiTOHHbie KjieTKH, rjiHKoreHe3HC y KOTOpbix conpjDKeH c nac- 
thhhoh AO(J)opMauHeH rpaHyjuipHoro 3HAonjia3MaTHnecKoro peTHKyjiyMa h 
noHBJieHHeM rpaHyjnipHbix Tejieu, (pnc. 2, A — B). 

MajiOAH(J)(J)epeHu;HpOBaHHbie KjieTKH HMeiOT KpynHoe AApo c jiApbmiKOM h 
ocTpOBKaMH reTepoxpOMaTHHa; HeGojibiuoii o6beM hx u,HTonjia3Mbi 3anojiHeH 
pn6ocoMaMH h mhtoxohaphamh (pnc. 2, E ). B u;HTonjia3Me ^cejiTOHHbix KJieTOK 
HanajibHbix 3TanoB ceKpeTOpHoii aKTHBHOCTH mo>kho Ha6jiiOAaTb uHCTepHbi 
rpaHyjuipHoro 3HAonjia3MaTHHecKoro peTHKyjiyMa (T3P) h Be3HKyjnipHbie 3Jie- 
MeHTbl KOMnjieKCOB ToJlbA^CH, B KOTOpbix 4>OpMHpyiOTCJI 3apo>KAaiomHecfl 
3JieKTp0HH0-nji0THbie ^cejiTOHHbie rjio6yjibi mapOBHAHOH (J)opMbi AwaMeTpOM 
0.04 MKM (pHC. 2, E , E). OAHOBpeMeHHO B UHTOnjia3Me 3THX KJieTOK npOCJie^CH- 
BaeTCJi npouecc cjihahha MejiKHx rjio6yji b 6ojiee KpynHbie rpaHyjibi pa3MepOM 
ot 0.1 ao 0.2 mkm b AnaMeTpe, c nocjieAytoiijHM oGbeAHHeHHeM AByx—Tpex 
pa3HOpa3MepHbix rpaHyji b (jiopMHpyiomHecfl KJiacTepbi (pnc. 2, r). TIo Mepe 
C03peBaHHJI }KeJITOHHbIX KJieTOK B HX UHTOnjia3Me yBeJIHHHBaeTCH KOJIHHeCTBO 
KOMnjieKCOB TojibA^cH h uncTepH T3P, a TaK^ce )KejiTOHHbix KJiaCTepOB, b koto- 
pbix Ha6jiiOAaeTCH ot 3 ao 7 njiOTHoynaKOBaHHbix >KejiTOHHbix rjio6yji pa3Horo 
pa3Mepa (pnc. 2, B). BnocjieACTBHH b C03peBaiomHX KJieTKax yBejiHHHBaeTca 
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Phc. 1. ^KejTTOHHbie (])OJTJiiiKyjn>i, cdjitmeHne xcejiTonHbix h KumenuLix KJieTOK y Chimaericola lep- 

togas ter . 

A — KopTHKaubHBie ^onjiHKynbi, rpaHH^amne c KHiueHHbiMH KJieTKaMH; E — norpaHHHHbie acejiTOHHbie kjictkh 
(J) oniiHKyjia, OKpyaceHHbie KHiueHHbiMH KJieTKaMH; B—-JJ — c6nHaceHHe njia3MaTHHecKHX MeiviGpaH norpaHHH- 
heix HcenTOHHbix h KHiue^Hbix KJieTOK; E — norpaHH^Hbie acejiTOHHbie kjictkh, o6pameHHbie b CTopoHy noKpo- 
bob. jtcK — acenTOMHaa KJieTKa, otc4> — acejiTOHHbiii (J>ojuiHKyji, kk — KHiueHHaH KJieTKa, m — nHTMeHTHafl rpa- 
Hyjia b UHTonjia3Me khiuchhoh kjictkh, m — TeryMeHT, m/c — TeryMeHTajibHaa KJieTKa. 

Fig. 1 . Vitelline follicles of Chimaericola leptogaster , relationship between vitelline and intestinal 
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Piic. 2. ^HijjcJiepeHqiipyiomHecji iKenTOMHbie KJieTKH Chimaericola leptogaster. 

A —acenTOMHtie kjictkh pa3JiHHHOH CTa^HH 3penocTH b acejmviHbix 4>ojniHKyjiax; E — HanajibHbie 3Tanbi ceicpe- 

TOpHOH 3KTHBHOCTH aceJITOHHbIX KJieTOK, KJieTKH 1-H H 2-H CTa^HH 3peJ!OCTH; B -HCeJlTOHHaa KJieTKa 3-H CTaflHH 

3pejiocTH; r — (J)opMHpoBaHHe acejiTOHHbix rjio6yji h nepBbix KJiacTepoB b i;HTonjia3Me acejiTOHHOH KJieTKH; JJ — 
reTeporeHHbie jiHnH/jHbie KanjiH, co^epacamHe cpe^Hen hjiothocth h 3JieKTpoHHO-CBeTJibiH MaTepnaji; E — ijh- 
Tonjia3Ma acejiTOHHOH kjictkh c (J>opMHpyiomHMHca JinnH/uibiMH KanjiaMH, acejiTOHHbiMH rjio6yjiaMH h KJiacTe- 
pbi, cocToamne H3 MHoroHHCJieHHbix rjio6yji. gk — BaKyojib; Z3p — rpaHyjiapHbin 3Hflonjia3MaTHnecKHH peTH- 
KyjiyM; okkI, okk2, okk3 , jkk4 — CTa^HH pa3BHTHa acejiTOHHbix kjictok b (J>ojuiHKyjiax; 30icz — 3apoac,qaiomHeca 
acejiTOHHbie rjio6yjibi b Be3HKyjiax KOMnjieKca Tojib^acn; kz — KOMnjieKC rojib^acH; kji — KJiacTepbi c acejiTOH- 
hhmh rjio6yjiaMH; ji — JinnH/uiaa Kanjia; m — MHTOxoH^pna; a — a/jpo. 

Fig. 2. Developing vitelline cells of Chimaericola leptogaster. 


KaK KOJIHHeCTBO KJiaCTepOB, TaK H HHCJIO )KeJITOHHbIX rpaHyJl B Ka^OM KJiaCTe- 
pe no 25 —30. OKpyrjion <J)opMbi KJiacTepbi MoryT AOCTnraTb 2.8 mkm b ^na- 
MeTpe, a pa3Mep ^cejiTOHHbix rpaHyn b Ka^OM KJiacTepe ot 0.4 ,zjo 1.2 mkm b 
OTaMeTpe. 3HaHHTejibHoe kojihhcctbo JinnH^Hbix Kanejib pa3MepOM ot 2 
no 6 mkm npHcyTCTByeT b u,HTonjia3Me C 03 peBaiomHx kjictok (pnc. 2, A , JJ , E ). 
EojibiiiHHCTBO JiHnH^Hbix Kanejib reTeporeHHbi no CBoeMy cocTaBy, ohh co- 
a;ep^caT roMoreHHbiH, cpezjHen ojieKTpOHHon njiOTHOCTH n 3jicktpohho-cbct- 
jibin MaTepnaji (pnc. 2, Jf E ). npn otom b u,HTonjia3Me ^cejiTOHHbix kjictok 
mo>kho BH,aeTb cjiraHne cpe^Hen njiOTHOCTH JinnH^HOH Kanjin c 3JieKTpOH- 
HO-CBeTJion BaKyojibK) (pnc. 2, Jf). B u,HTonjia3Me 3pejibix ^cejiTOHHbix kjictok 
U,HCTCpHbI T3P J10KajlH3yK)TCH non KJieTOHHOH nJia3MaTHHeCKOH MeM6paHOH H 
BOKpyr wpa (pnc. 2, A). )KcjiTOHHbie KJiacTepbi ji0Kajin30BaHbi npenMymecT- 
bchho no nepn(J)epnn kjictok (pnc. 2, A). IJcHTpajibHbie ynacTKH kjictohhoh 
UHTonjia3Mbi 3anojiHeHbi: a) jinnn^HbiMn KamniMH, y KOTOpbix coA^p^cnMoe 
cpe^Hen njiOTHOCTH mo^cct 6biTb HHKpycTnpOBaHO mcjikhm 3JieKTp0HH0-nji0T- 
hmm MaTepnajiOM n OKpyrjibiMn cserabiMn bkjhohchham, OKanMJieHHbiMH mcji- 
khm njiOTHbiM MaTepnajiOM (pnc. 3, A , E , cm. bkji.); 6) rpaHyjnipHbiMH Tejibua- 
mh, KOTOpbie MoryT 6biTb KaK b cocTaBe KJiaCTepOB, TaK n HaxoAHTbca Heno- 
cpe^CTBeHHO b u;HTonjia3MC (pnc. 3, A , b) ranKoreHOM, p03eTK0BH,aHbie 

CKonjieHn^ KOTOporo OTMcnaiOTCH b kjictohhoh unTonjia3Me (pnc. 3, E —7~). 
rpaHyji^pHbie Tejibua hmciot 3JieKTp0HH0-nji0TH0e co,o;ep)KHMoe, c jichtobh^- 
HblMH BKJHOHCHHflMH MCHbUICH OJICKTpOHHOH njiOTHOCTH. Pa3Mep TCJIdJ, KOJie6- 

jiCTCfl ot 0.4 ^o 0.7 mkm. CjieayeT otmcthtb, hto npocBeTbi ^kcjitohhmx npOTO- 
kob C. leptogaster 3anojiHeHbi 3pejibiMn jkcjitohhmm n KJieTKaMn, MOp(J)OJiorn- 
neCKH CXO^HblMH C TaKOBbIMH H3 5KCJITOHHbIX <j)OJIJIHKyJIOB (pHC. 3, E). 


CTpyKTypa ^ccjitohhbix (JiojuinKyjiOB Calicotyle affinis 
(Monopisthocotylea, Monocotylidea) 

MHoroHncjieHHbie KOMnaKTHbie acejiTOHHbie <j)OJiJiHKyjibi C. affinis H 30 JIH- 
pOBaHbi ot OKpy>Kaiomnx nx TKaHen tohkoh 3JieKTp0HH0-nji0TH0H norpaHHH- 
hoh njiacTHHKon n no^CTHJiaiomnM ee <j}n6pHJunipHbiM cjiocm c pe^KHMH Mbi- 
ineHHbiMn BOJiOKHaMn BHyTpn 3toto cjioa (pnc. 4, A — B, ff. cm. bkji.). Ka>K,zjbin 
(J)OJuinKyji co^ep^cnT o,zjhh Tnn kjictohhmx ojicmchtob, >KejiTOHHbie kjictkh 
pa3JinHHon CTa,ann 3pejioc™, KOTOpbie motho ynaKOBaHbi BHyTpn (J>ojuinKyjia, 
npn 3T0M MOTKny nJia3MaTHHeCKHMH MeM6paHaMH COCe^HHX KJieTOK HMCCTCfl 
oneHb y3Koe mokkjictohhoc npocTpaHCTBO (pnc. 4, A, E, JJ). 

B u,HTonjia3Me Majio,an(J)(J)cpeHUinpOBaHHbix >KejiTOHHbix kjictok C. affinis 
noMHMO pnGocoM HMeiOTCfl MHTOxoH^pnn n pe^Kne uncTepHbi rpaHyjiflpHoro 
3H^onjia3MaTn i iecKoro pCTHKyjiyMa (pnc. 4, E). B u;HTonjia3Me kjictok Hanajib- 
hwx 3TanoB ,an(J)(J)epeHUinpOBKn mo>kho Ha6jno,zjaTb ^cejiTOHHbie rpaHyjibi b Be- 
3HKyjiax KOMnjieKCOB ToJib^^cn, o^HHOHHbie KJiacTepbi c ^cejiTOHHbiMn rpaHy- 
jiaMH, b KOTOpbix MoryT npncyTCTBOBaTb no 12 pa3HOpa3MepHbix rpaHyji, a 
TaK)Ke oT^ejibHbie Jinnn^Hbic Kanjin n e^HHHHHbie, TaK Ha3biBaeMbie «rjiHKaHo- 
Bbie Be3HKyjibi» (pnc. 4, T). OopMHpyiomnecfl b Be3HKyjiax KOMnjieKca ToJib^- 
>kh o^HHOHHbie OKpyrjibie ^cejiTOHHbie rpaHyjibi hmciot 3JieKTp0HH0-nji0THbin 
roMoreHHbiH cocTaB n ^ocTnraiOT b ^naMeTpe 0.1—0.2 mkm (pnc. 4, E ). J\n a- 
MeTp jinnH^Hbix Kanejib cpc^Hen 3JieKTp0HH0n mothocth mo^cct BapbHpOBaTb 
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Phc. 3. YnbTpacTpyKTypa 3pejn>ix McejiTOUHtax KJieTOK Chimaericola leptogaster (A — E) h Calicotyle 

affims ()K — H). 

A —JinnH^HBie KannH h KJiacTepBi c rpaHynapHbiMH TejiBuaMH b UHTonna3Me (jjojuiHKyjiHpHBix jkcjitohhbix KJie- 
tok C. leptogaster, E — KJiacTepBi c rpaHynapHBiMH TejiBuaMH b UHTomia3Me kjictok H3 acenTO^HBix npoTOKOB; 
B — rpaHyjiapHBie TejiBija h raHKoreH b (jjojiJiHKyjiapHBix KJieTKax; r — rnmcoreHOBBie po3eTKH b uHToruia3Me 
KJieTOK C. leptogaster, fl — rpaHyjiapHoe TejiBije c jichtobh^hbimh cbctjibimh ynacTKaMH; E — bkjhohchhh b co- 
CT3B jinnH^HOH KaruiH C. leptogaster ; )K — .qecTpyKUHH rjiHKaHOBOH Be3HKyjiBi h BBicBo6oac^eHHe rjiHKoreHa b 
UHT onjia3Me 3pejiBix (jjojuiHKyjiapHBix kjictok; 3 — (jmHajiBHaa cra^mi pa3pyuieHHa rjiHKaHOBBix Be3HKyji c no- 
HBJieHHeM ocTaTOMHoro njioTHoro MaTepnajia b BH^e njioTHBix arjioMepaTOB; M — UHTonjia3MaTHHecKHe bkjiio- 
neHHfl b 3pejiBix ^cejiTO^HBix KJieTKax C. affinis b BH^e jhhih^hbix KanejiB, HcejiTOMHBix KJiacTepoB h rjiHKaHOBBix 
Be3HKyji, ^eMOHCTpiipyiomiix npoMeacyTOHHyio cra^Hio hx pa3pymeHHH. e — bkjhomchhji b cocTaBe jiHiiHflHBix 
KanejiB; ze — rjiHKaHOBaa Be3HKyjia; zn — rjiHKoreH; zm — rpaHyjiapHBie TejiBija; Kzm — KJiacTepBi rpaHyjiap- 
hbix Tejieu; kji — KJiacTepBi c hccjitohhbimh rjio6yjiaMH; ji — JinnH/jHafl KaruiH; om — ocTaTO^HBifi MaTepnaji no- 
cjie ^ecTpyKUHH rjiHKaHOBBix Be3HKyji; n — Hflpo. 

Fig. 3. Mature vitelline cells of Chimaericola leptogaster and Calicotyle affinis. 
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Piic. 4. ,5ii(J)(J)epeHqHpyK>mHecji acejiTOMHbie kjictkh Calicotyle affinis. 

A —acenTO'JHBiH 4)OJinHKyji c nnoTHO yiiaKOBamibiMH acejiTOHHbiMH KJieTKaMH, OTrpaHHHeHHbiH tohkoh norpa- 
hhhhoh njiacTHHKon; E — ManoaH^K^epeHi^HpoBaHHaa KJieTKa; B, — norpaHHHHaa nuacTHHKa acejiTOHHoro 
(jjojuiHKyna c noacTHJiaiomHM ee 4>H6pHJiJiJipHbiM cnoeM h peflKHMH MbiiueHHbiMH BOJioKHaMH; r —acenTOHHafl 
KJieTKa HanajibHbix 3TanoB ,ziH(|)(J>epeHUHpoBKH; E — 4>opMHpoBaHHe acejiTOHHbix rjio6yji h KJiacTepoB; )K — co- 
3peBaiomaji acejiTOHHaa KJieTKa; 3 — ijHTonjia3MaTHHecKHe bkjhohchhji acejiTOHHOH kjictkh; M — KJiacTep c 
jKejiTOHHbiMH rpaHyjiaMH; K, J1 — rjiHKaHOBaa Be3HKyjia c TJiHKoreHOBbiMH po3eTK3MH b ee co^epacHMOM. 
0K2 — acejiTOHHbie rjio6yjibi; ms — MbimeHHbie BOJioKHa; nn — norpaHHHHaa njiacTHHKa; <p — (JwGpHJiJiapHbiH 
cjioh. OcTajibHbie o6o3HaHeHHH Te ace, hto h Ha pnc. 1 —3. 

Fig. 4. Developing vitelline cells of Calicotyle affinis . 





OT 1 £0 2.5 MKM (pHC. 4, r). U,HT0nJia3Ma C03peBaK)mHX ^CeJlTOHHblX KJieTOK 3a- 
nonHeHa >KejiTOHHbiMH KJiacTepaMH pa3MepOM ot 1 ao 3 mkm, a pa3Mep rpaHyji 
b KJiacTepax cocTaBJiaeT ot 0.2 ao 0.8 mkm (pHC. 4, )K , H). rpaHyjibi b KJiacTe- 
pax MoryT HMeTb (J)opMy MHororpaHHHKOB 3a cneT miOTHOH hx ynaKOBKH 
(pHC. 4, H). B co3peBaiomHx KJieTKax yBejiHHHBaeTca kojihhcctbo jihhhahhx 
Kanejib, KOTOpbie HapflAy c )KejiTOHHbiMH KJiacTepaMH jibjijiiotcji AOMHHHpyio- 
LUHMH UHTOnJia3MaTHHeCKHMH KOMnOHeHTAMH (pHC. 4, )K , 3). TjIHKaHOBbie 
Be3HKyjibi b co3peBaiomHx KJieTKax MoryT HMeTb OAHOpOAHoe njiOTHoe coAep- 
)KHMOe, B KOTOpOM IIpH 60 JlbUI 0 M yBeJIHHeHHH Ha6jlK>AaK)TCJI TJlHKOreHOBbie 
p03eTKH (pHC. 4, 3, K , 77). ^pyrae ramcaHOBbie Be3HKyjibi coA^p^caT 6ec(J)op- 
MeHHbie njiOTHbie h CBerabie oGjiac™ (pHC. 4, 3). TjIHKaHOBbie Be3HKyjibi HMe- 
k)t OBajibHyK) hjih OKpyrjiyio (J)opMy ot 1.5 ao 3.5 mkm b AnaMeTpe. B 3pejibix 
)KejiTOHHbix KJieTKax b cocTaBe ^cejiTOHHbix KJiacTepOB MO^ceT 6biTb 6ojiee 50 
^cejiTOHHbix rpaHyji, b Gojibihom KOJinnecTBe HMeiOTCfl jiHiiHAHbie KanjiH cpeA- 
Hefi 3JieKTp0HH0H I1J10TH0CTH H HaGjIIOAaiOTCfl AOCTpyKTHBHbie H3MeHeHH^ B 
CTpyKType rjiHKaHOBbix Be3HKyji (pHC. 3, H). TjiHKaHOBbie Be3HKyjibi pa3pyuia- 
iotcji, BbiCBo6o^Aa>i TJlHKOreHOBbie nacTHUbi, KOTOpbie KOHu,eHTpHpyiOTC5i b 
U,HTOnJia3Me >KeJITOHHbIX KJieTOK (pHC. 3, )K , H). OCTaTOHHblH nJlOTHblH MaTe- 
pnaji rjiHKaHOBbix Be3HKyji KOHueHTpHpyeTC^ b KpynHbie arjiOMepaTbi, jiOKajiH- 
30BaHHbie b uHTonjia3Me 3pejibix KJieTOK (pnc. 3, 3). 


OBCY5KAEHHE 

U,HTOapXHTeKTOHHKa }KeJITOHHbIX (J)OJlJlHKyJIOB 
AByx noAKJiaccoB Monogenea 

B COCTaBe )KeJITOHHbIX <])OJIJIHKyJIOB HCCJieAOBaHHblX MOHOnHCTOKOTHJIHAOH 

Calicotyle qffinis h hojihohhctokothjihaoh Chimaericola leptogaster npncyT- 

CTByeT OAHH THn KJieTOHHbIX 3JieMeHT0B, }KeJlTOHHbie KJieTKH pa3JIHHHOH CTa- 
Ahh 3pejiocTH no aHajiorHH c TaKOBbiMH y Apyrnx H3yneHHbix k HacToameMy 
BpeMeHH bhaob MOHoreHeii (Halton etal., 1974; Cable, Tinslay, 1991; Baptis- 
ta-Farias, Kohn, 1998; Poddubnaya et al., 2013a). )KeJiTOHHbie <|)OJiJiHKyjibi no- 
jiHonncTOKOTHJiHAHbix C. leptogaster h paHee HCCJieAOBaHHbix bhaob oaho- 
HMeHHoro noAKJiacca MOHoreHeii He OTrpaHHneHbi ot OKpy>KaiomHx TKaHeft 
norpaHHHHOH roiacTHHKOH (Halton etal, 1974; Cable, Tinslay, 1991; Baptis- 
ta-Farias, Kohn, 1998), TOTAa KaK (|)OJiJiHKyjibi MOHonncTOKOTHJiHAHbix C. qffi¬ 
nis h C. kroeyri (Halton et al., 1974) OKpy^ceHbi tohkoh norpaHHHHOH njiacTHH- 
koh. y MOHonHCTOKOTHJiHAHoro BHAa Ancyrocephalus paradoxus Creplin, 
1839 TaKaH nJiacTHHKa BOKpyr ^ceJiTOHHbix KJieTOK OTcyTCTByeT, h BbiflBJieHo 
HajiHHHe njioTHbix reTeporeHHbix h roMoreHHbix KOHTaKTOB Me)KAy njia3MaTH- 
necKHMH MeM6paHaMH HceJiTOHHbix KJieTOK h OKpyncaiomnx napeHXHMHbix KJie- 
tok, a TaK)Ke Me>KAy MeMSpaHaMH coceAHHX )KeJiTOHHbix KJieTOK BHyTpn (J)oji- 
jiHKyjiOB (Poddubnaya et al., 2013a). 

HHTepecHo otmcthtb, hto y HCCJieAOBaHHoro hojihohhctokothjihahoto 
BHAa xHMepOKOJiHAHbix MOHoreHeii C. leptogaster norpaHHHHbie ^cejiTOHHbie 
KJieTKH OKpy>KeHbI KHHieHHblMH KJieTKaMH, npH 3T0M nJia3MaTHHeCKHe MeM6pa- 
Hbl pa3HbIX THnOB KJieTOK 3HaHHTeJlbHO c6jlH^CeHbI no OTHOLUeHHK) Apyr K Apy- 
ry. B CTaTbe EpHHKMaHa (Brinkmann, 1942), nocBjmjeHHOH cBeTOBOMy onnca- 
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hhk) CTpoeHHfl C. leptogdster , aeTOp ynoMHHaeT o npHcyTCTBnn TaK Ha3biBae- 
Moro )KejiTOHHO-KHiiieHHoro KOMnneKca y ^aHHoro xHMepOKOJiH^Horo BH^a 
MOHoreHeft, nocKOJibKy MHoroHHCJieHHbie BeTBflmnecji AHBepTHKyjibi Ka^oro 
H3 ^Byx KHineHHbix ctbojiob OKpy>KaiOT ^cejiTOHHbie (|)OJiJiHKyjibi. rioAo6Horo, 
KaK y C. leptogaster, B3anMOOTHOiiieHHji >KejiTOHHbix h KHineHHbix kjictok He 
3aperHCTpHpOBaHO paHee n jih nccjie^OBaHHbix MOHoreHefi. 


U,HTonjia3MaTHHecKHe BKJHoneHHJi ^cejiTOHHbix KJieTOK MOHoreHen 

yjibTpacTpyKTypHoe HCCJie^OBaHHe noKa3ajio, hto 3pejibie ^cejiTOHHbie 
KJieTKH KaK MOHOnHCTOKOTHJIH^HblX (C. dffillis ), TaK H nOJIHOnHCTOKOTHJIH#- 

Hbix (C. leptogdster) npe^CTaBHTejieii myx no^KJiaccoB MOHoreHen npo^yun- 
pyiOT )KejiTOHHbie rjio6yjibi, jranHAbi, KpynHbie rjiHKaHOBbie Be3HKyjibi (C. qffi- 
nis) hjih MejiKHe rpaHyjuipHbie Tejibua (C. leptogdster) h rjiHKoreH. Mop(|)OJiorH- 
necKne BapnauHH, HaSmo^aeMbie b KOJinnecTBe, pa3Mepax h ynaKOBKe )KejiTO- 
HHbix rpaHyji b KJiacTepax y rayneHHbix MOHoreHen, 3aBHC*iT KaK ot komho3hu,hh 
h pa3MepOB jihij, y pa3Hbix bh^ob, TaK h ot KOJinnecTBa ahu;, npo.nyu.HpyeMbix pa3- 
jihhhmmh njiaTrejibMHHTaMH, nocKOJibKy )KejiTOHHbie rpaHyjibi ABJunoTca CTpyK- 
TypHblM MaTepHaJTOM npH (|)OpMHpOBaHHH IUIOTHOH flHIjeBOH 06OJIOHKH. Pa3JIHHHe 
B KOJIHHeCTBe TJIHKOreHa H JIHnH^OB B 5KeJITOHHbIX KJieTKaX, JIBJIJIIOmHXCJI pe3epB- 
HbiM nHTaTejibHbiM MaTepnajiOM jyin (jiopMHpyiomerocfl b flHu;e 3M6pHOHa, o6y- 
cjiOBJieHO BapnauHjiMH b CTeneHH pa3BHTH*i jihii; b MaTKe MaTepHHCKoro opraHH3- 
Ma h nocjie^yioujero nyTH hx MHrpauHH h pa3BHTHJi 3M6pHOHa BHe MaTepHH- 
ckoto opraHH3Ma. Pa3JiHHHe b komho3huhh h KOJinnecTBe >KejiTOHHoro 
MaTepnajia MO>KeT npocjie>KHBaTbCfl h y bh^ob b npe^ejiax KOHKpeTHOH po#o- 
boh rpynnbi. TaK, b npe^ejiax mohohhctokothjih^hoto po,aa Cdlicotyle yjibT- 
pacTpyKTypa >KejiTOHHbix KJieTOK HCCJie^OBaHa jxjix bh^ob C. hroeyri (Halton 
et al., 1974) h C. qffinis (HacTO^mee HCCJie^OBaHHe). y AaHHbix bh^ob MOHore- 
Heii OTMenaeTCH pa3JiHHHe b KOJinnecTBe }KejiTOHHbix rjioGyji b KJiacTepax (no 
100 mo6yji y C. kroeyri n no 50 — y C. qffinis ) h b pa3Mepax rjiHKaHOBbix Be- 
3HKyji, y C. qffinis ohh #o 3.5 mkm, ay C kroeyri — £0 1.5 mkm. 


TjiHKaHOBbie Be3HKyjibi C. qffinis h rpaHyjwpHbie Tejibua C. leptogdster 

BbinojiHeHHoe nccjie^OBaHHe bbijibhjio pa3JiHHHJi b cocTaBe >KejrroHHoro 
MaTepnajia y nByx bh^ob MOHoreHeii. y C. qffinis b u,HTonjia3Me C03peBaiomHx 
h 3pejibix >KejiTOHHbix KJieTOK HMeiOTCfl KpynHbie (no 3.5 mkm b ^HaMeTpe) 
O^HHOHHbie TJIHKaHOBbie Be3HKyJIbI, a B UHTOnjia3Me 3peJIbIX >KeJITOHHbIX KJie¬ 
TOK C. leptogdster HaGjuo^aiOTC^ MejiKHe (no 0.7 mkm b ^naMeTpe), o6be^n- 
HeHHbie b KJiacTepbi, rpaHyjuipHbie Tejibua. KpynHbie OKpyrjibie TjiHKaHOBbie 
Be3HKyjibi C. qffinis orpaHnneHbi MeM6paHoii, b hjiothom co^ep)KHMOM koto- 
pbix HMeioTca rjiHKoreHOBbie CKonjieHM. Jin 3JieKTpoHHo-njioTHbix rpaHy- 
jnipHbix Tejieu C. leptogdster xapaKTepHo npncyTCTBne jieHTOBH^Hbix CBeTJibix 
ynacTKOB b hx co^ep^cHMOM. Cjie^yeT OTMeTHTb, hto npncyTCTBne KpynHbix 
rjiHKaHOBbix Be3HKyji 6biJio 3aperncTpnpOBaHo b u,HTonjia3Me 3pejibix ^cejiTOH- 
hmx KJieTOK CBo6o,aHo>KHBymHX njiocKHX nepBen (Turbellaria) OTpH^OB Tri- 
clada h Proseriata (Domenici, Gremigni, 1974; Gremigni, 1983; Sopott-Ehlers, 
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1991, 1992; Chami etal., 2010). Taic, ^jiji TpHKJia,zt Dugesia sicula (Chami 
et ah, 2010) h D. lugubris (Domenici, Gremigni, 1974) noica3aHO, hto rjiHKano- 
Bbie rpaHyjibi (jiopMHpyiOTCfl nyTeM cjihahha mcjikhx Be3HKyji, co^ep^camux 
roMoreHHbift MaTepnaji cpeAHeii ojieKTpOHHOH hjiothocth h npo^yunpyeMbix 
rpaHyjmpHbiM 3H,ztonjia3MaTHHecKHM peTHKynyMOM. C(J)opMHpOBaHHbie niHKa- 
HOBbie rpaHyjibi MoryT ^ocTHraTb 3 mkm b ^HaMeTpe. Y Proseriata (Sopott-Eh- 
lers, 1991, 1992) npOHexo^eHHe rjiHKaHOBbix Be3HKyji (ro 2.5 mkm b ^HaMeT- 
pe) TaK)Ke accouHHpOBaHO c T3P, ohh MoryT HMeTb reTeporeHHyio CTpyKTypy, 
B KOTOpOH npHCyTCTByiOT KpHCTaJIJIHHeCKHe KOMnOHeHTbl H TJlHKOreH. B npo- 
THBonojiO)KHOCTb rjiHKaHOBbiM Be3HKyjiaM ^cejiTOHHbie rjio6yjibi y Triclada h 
P roseriata (J>opMHpyK)Tca c ynacmeM Be3HKyji KOMiuieKCOB TojibAmi, h 3pejibie 
rnoOyJlbl COCTOflT H3 3JieKTp0HH0-nJI0THbIX H 3JieKTp0HH0-CBeTJlbIX KOHlteHT- 

pHnecKHx CTpyKTyp (Domenici, Gremigni, 1974; Sopott-Ehlers, 1991, 1992; 
Chami etal., 2010). UImh^t (Schmidt, 1998) b CTaTbe o rjmKaHOBbix Be3mcy- 
nax >KejiTOHHbix KJieTOK TpeMaTO,zt Echinostoma caproni Richard, 1964 n Fasci¬ 
ola hepatica L. OTMenaeT, hto rjiHKaHOBbie Be3HKyjibi co^ep^caT y TpeMaTO/t 
HeiiTpajibHbie rjiHKoreHono,zto6Hbie nojiHcaxapmtbi b bhjxq rpaHyn, aKKyMyjiH- 
pOBaHHbix b KJiacTepbi b rjiHKaHOBbix Be3HKyjiax. Flpn 3 tom KOJinnecTBO nojiH- 
caxapn,ztHbix rpaHyji b rjiHKaHOBbix Be3HKyjiax yBejiHHHBaeTCfl no Mepe co3pe- 
BaHHfl ^CeJlTOHHblX KJieTOK, a UHTOnJia3MaTHHeCKHH TJlHKOreH B )KeJlTOHHbIX 
KJieTKax HMeeT aHajiornHHyio nimcaHOBbiM nojmcaxapn^HbiM rpaHyjiaM CTpyK¬ 
Typy. Ha HJiJiiocTpainwx, npnBe^eHHbix b pa6oTe IllMH^Ta (Schmidt, 1998), 
rjiHKaHOBbie Be3HKyjibi HMeiOT CTpyKTypy, cxo^Hyio c TaKOBon y nccjie^OBaH- 
Horo HaMH MOHonncTOKOTHJiH^Horo bhm C. affinis — o^HOpo^Hoe miOTHoe 
co^ep^cHMoe c Gojiee TeMHbiMH BKpanjieHH^MH. O^HaKO LLImh^t (Schmidt, 
1998), Hpbhh n Tpe^rojib^ (Irwin, Threadgold, 1970) HHTepnpeTnpyiOT MOp- 
(J)OJiornHecKne xapaKTepncTHKH rjiHKaHOBbix Be3HKyji TpeMaTO# E. caproni n 
F hepatica KaK Tejibua co cnnpajieBH^Hon CTpyKTypon. BbimeyKa3aHHbie as- 
TOpbi eAHHO^ymHbi bo MHeHnn, hto npouecc rjinKoreHe3nca b >KejiTOHHbix 
KJieTKax onncaHHbix bh^ob njiaTreJibMHHTOB o6ycjiOBJieH HaJiHHneM rjiHKaHO¬ 
Bbix (yrjieBO^Hbix) Be3HKyji b hx u,HTonjia3Me. PaHee rjiHKaHOBbie Be3HKyjibi 
6 bijih onHcaHbi TaK>Ke ^jiji ,ztpyroro MOHonHCTOKOTHJin^Horo BH^a po^a Calico- 
tyle , C. kroeyri , h BbinoJiHeHHbin racTOXHMHHecKHH TecT noKa3aji npHcyTCTBne 
(3-rjiHKoreHa b hx cocTaBe (Halton et ah, 1974). 

Y HCCJie,ztOBaHHoro nojiHonncTOKOTHJiH^Horo BH^a C. leptogaster , TaK>Ke 
KaK h y paHee H3yneHHbix npe^CTaBHTejieft 3Toro no^KJiacca MOHoreHeft, rjiH¬ 
KaHOBbie Be3HKyjibi b >KejiTOHHbix KJieTKax BbWBJieHbi He 6buiH (Halton et ah, 
1974; Cable, Tinslay, 1991; Baptista-Farias, Kohn, 1998). HaMH noKa3aHo npn- 

CyTCTBHe B UHTOnJia3Me (|)OJIJIHKyJIflpHbIX 3peJlbIX >KeJITOHHbIX KJieTOK H B )KeJl- 
tohhom MaTepnajie BHyTpHMaTOHHbix ahu; C. leptogaster MejiKHx (^o 0.7 mkm 
^HaMeTpOM) rpaHyji5ipHbix 3JieKTp0HH0-nji0THbix Tejieu, b couep>KHMOM koto- 
pbix HMeiOTCJi 6ojiee CBerabie jieHTOBuztHbie o6jiac™. nouo6Hbie no MOp(|)OJio- 
thh h pa3MepaM Tejibua BbWBJieHbi b uHTonjia3Me (J>ojuiHKyji5ipHbix 3pejibix 
5KeJlTOHHbIX KJieTOK H ^CeJlTOHHblX KJieTKBX BHyTpHMBTOHHblX JIHU y THpOKOTH- 
jihu (no,zmy6Haji, Heony6jiHKOBaHHbie uaHHbie) h cnaTeGoTpHHUHbix JieHTon- 
hbix nepBefi (Brurianska et ah, 2005; Poddubnaya et ah, 2006). npH 3tom pa3- 
Mep rpaHyji5ipHbix Tejieu y MOHoreHefi C. leptogaster , thpokothjihu Qyrocotyle 
urna Grube et Wagener, 1852 h cnaTe6oTpHHUHbix uecTOu Didymobothrium 
rudolphii (Monticelli, 1890), Cyathocephalus truncatus (Pallas, 1781) h Diplo- 
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cotyle olrikii Krabbe, 1874 cooTBeTCTByeT pa3Mepy hx ^cejiTOHHbix raoGyji. 
CpeAH CHaTeGoTpHHAHbix ijecTOA TaKHe Tejibua GbiJin BbiflBJieHbi y D. mdolphii 
b >KejiTOHHOM MaTepnajie BHyTpHMaTOHHbix hhu, y C. truncatus h D. olrikii ohh 
npHcyTCTByK)T b (J)OJiJiHKyji^pHbix 3pejibix KJieTKax h b ^cejiTOHHbix KJieTKax b 
cocTaBe BHyTpHMaTOHHbix hhu, (Poddubnaya et al., 2006). npe^nojiaraeTCH, 
hto TaKoro THna rpaHyjiapHbie Tejibua npe^CTaBJiaiOT OAny H3 MOp(|)OJiorHHe- 
ckhx BapHauHH TpaHC(J)opMau,HH ^cejiTOHHbix rjio6yji b npouecce (})0pMHp0Ba- 
HHJI HHU,a H HTO AaHHbie H3MeHeHHH B3aHM03aBHCHMbI OT 6HOJIOTHHCCKHX OCO- 
GeHHOCTen pa3BHTH5i ahii, y KOHKpeTHbix napa3HTOB. CjieAyeT OTMeTHTb, hto 
rjiHKaHOBbie Be3HKyjibi h rpaHyjiHpHbie Tejibua b ^cejiTOHHbix KJieTKax nccjieAO- 
BaHHbix b ^aHHoii paGoTe A»yx bhaob MOHoreHeii HMeiOT pa3JiHHHyio (J)yHKu,HO- 
HajibHyio Harpy3Ky, rjiHKaHOBbie Be3HKyjibi — MecTO CHHTe3a rjiHKoreHa y mo- 
HonHCTOKOTHJiH^Horo C. affinis, a rpaHyjiHpHbie Tejibua — MOAH(J)Hu,HpOBaH- 
Haa (J)opMa ^cejiTOHHbix raoGyji y nojiHonHCTOKOTHJiHAHoro C. leptogaster. Hh- 
TepecHO 3aMeTHTb, hto nepBOHanajibHO C. affinis Gbijih napa3HTaMH xpameBbix 
pbi6 noAKJiacca Elasmobranchii (Emxobckhh, 1957), a C. leptogaster ABJuieTCfl 
pejiHKTOBbiM 3HAeMHK0M uejibHorojiOBbix pbi6 (Holocephali). 


Mop(J)OJIOTHHeCKHe BapHauHH UjHTOapXHTeKTOHHKH >KeJITOHHHKOB 
Heo^epMaTHbix rpynn njiaTrejibMHHTOB (pnc. 5) 

OTJIHHHTeJIbHbIMH KpHTepHHMH B UjHTOapXHTeKTOHHKe )KeJITOHHHKOB HCO- 
^epMaTHbix rpynn nepBeft MoryT cjiy)KHTb TpH hx xapaKTepHCTHKH: a) HajiHHHe 
OAHOrO HJIH AByX THnOB KJieTOK B JKeJITOHHHKe; 6) HajiHHHe HJIH OTCyTCTBHe 
Me^CKJieTOHHblX KOHTaKTOB KaK MeJKAy OAHOHMeHHbIMH, TaK H pa3HOHMeHHbI- 
mh KjieTKaMH >KejiTOHHHKa; b) HajiHHHe norpaHHHHoft njiacTHHKH. Ha npHMepe 
coGcTBeHHbix HCCJieAOBaHHH h jiHTepaTypHoro MaTepnajia paccMOTpHM Bbime- 
yKa3aHHbie nepTbi CTpoemm ^cejiTOHHHKOB y npeACTaBHTejieii HeoA^pMaTHbix 
njiaTrejibMHHTOB Monogenea (Monopisythocotylidea h Polyopisthocotylidea), 
Trematoda (Aspidogastrea h Digenea) h Cestoda (Gyrocotylidea, Amphilinidea 
h Eucestoda). 

CyMMHpyji HeMHoroHHCJieHHbie AaHHbie no CTpoeHHio ^kojitohhhkob moho- 
reHeft, KOHCTaTHpyeM HajiHHHe A»yx MOp(J)OJiorHHecKHx BapHauHH hx uHToap- 
XHTeKTOHHKH (pHC. 5). 

1 . Y noJiHonncTOKOTHJiHAHbix MOHoreHeii ^ceJiTOHHbie (jjojniHKyjibi He HMe- 
IOT nOrpaHHHHOH njiacTHHKH H MeJKKJieTOHHbIX KOHTaKTOB KaK Me>KAy OAHO- 

HMeHHbiMH, TaK h pa3HOHMeHHbiMH KJieTOHHbiMH 3JieMeHTaMH (Halton et al., 
1974; Cable, Tinsley, 1991; Baptista-Farias, Kohn, 1998). Pa 3 H 0 BHAH 0 CTb aah- 

HOH BapHauHH CTpOeHHH ^CeJITOHHHKOB BblflBJieHa TaK^Ce y MOHOnHCTOKOTH- 
jiHAHoro BHAa Ancyrocephalusparadoxus, y KOTOporo npncyTCTByiOT njiOTHbie 
Me^CKJieTOHHbie KOHTaKTbl KaK Me>KAy ^CeJITOHHblMH H napeHXHMHbIMH KJieTKa- 
mh, TaK h Me)KAy ^cejiTOHHbiMH KjieTKaMH (Poddubnaya et al., 2013a). 

2. }fCeJITOHHbie (|)OJIJIHKyJIbI 3HAOnapa3HTHHeCKHX MOHOnHCTOKOTHJIHAHbIX 
MOHoreHeii C. affinis h C. kroeyri (Halton et al, 1974) H 30 JiHp 0 BaHbi ot OKpy- 
^caiomnx TKaHeii tohkoh norpaHHHHoii njiacTHHKoii. 

Y HCCJieAOBaHHbix k HacTO^meMy BpeMeHH acnHAoracTpHAHbix nepBeii 
(Trematoda, Aspidogastrea) Gmjio 3aperacTpHpOBaHO ABe pa3HOBHAHOCTH 
CTpOeHHJI )KeJITOHHHKOB (pHC. 5). 
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I^MToapxMTeKroHMKa HcejiTonmneoB Neodennata 
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Pmc. 5. CxeMa BapwaunH uwToapxHTeKTOHMKM xcenTOHHMKOB y Heo^epMaTHbix nepBefi. 

uk — HHTepcTnunaubHaa KneTKa, ok — oicpyacaiomHe acenTOHHHKH KJieTOHHbie SfleMeHTbi, cuk — cnHUHTnajib- 
Haa HHTepcTHUHajibHaa KneTKa. OcTaubHbie o6o3Ha4eHHa Te ace, 4 to h Ha puc. 1, 4. 

Fig. 5. Scheme of the vitelline cytoarchitecture in the Neodennata. 
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1. y npe^CTaBHTejifl ceM. Aspidogastridae, Aspidogaster limacoides , ^ccjitoh- 
Hbie (J)OJiJiHKyjibi He H30JiHp0BaHbi ot OKpy^caiomHX TKaHeft h HMeiOTCJi mok- 
KJieTOHHbie KOHTaKTbi Me^c^y )KejiTOHHbiMH h MbiuieHHbiMH KJieTKaMH (Poddub- 
naya et al., 2013a). 

2. y acnH^oracTpHA ceM. Rugogastridae, Rugogaster hydrolagi , OTMeneHO 
HajiHHHe tohkoh norpaHHHHOH nuacTHHKH BOKpyr (|)OJiJiHKyji (Rohde, Watson, 
1991). 

JSpe pa3HOBH^HOCTH U,HTOapXHTeKTOHHKH )KeJITOHHHKOB npOCJie>KHBaeTCfl y 

npe^CTaBHTejiefi Digenea (pnc. 5). 

1. )KejiTOHHHKH roprotfepHA, (J)acu,HOJiHA, uiHCTOCOMaTH^, rHpa6acu,H,zj, na- 
paM(J)HCTOMHA h ramiopH# H30Jinp0BaHbi ot OKpy^caioiiJiHx TKaHeS, b hx cocTa- 
Be HMeeTCH ^Ba THna KJieTOHHbIX OJieMeHTOB (>KeJITOHHbie KJieTKH pa3JIHHHOH 
CTa^HH ,aH(J)(J)epeHUHpOBKH H HHTepCTHUHaJlbHbie KJieTKH), a TaK)Ke CenTHpO- 
BaHHbie h mejieBH^Hbie KOHTaKTbi MoryT npHcyTCTBOBaTb Me>K^y MeM6paHaMH 
CMe^cHbix HHTepCTHUHajibHbix KJieTOK (Irwin, Threadgold, 1970; Erasmus, 
1973; Hanna, 1976; no^B^Han, 2003; Sharma, Swamakar, 1992; Sampour, 
2008; Poddubnaya et al., 2012). 

2. ^ejiTOHHHKH ^HreHeft, oGBe^HHeHHbix b Ha^ceM. Microphalloidea, xa- 

paKTepH3yK)TCJI O^HHM THnOM KJieTOHHbIX OJieMeHTOB B HX COCTaBe, KOTOpbie 
He H30JiHpOBaHbi ot OKpy>KaiomHx hx TKaHeft, a y HeKOTOpbix bhaob (. Brande - 
sici turgida) BbniBJieHbi njiOTHbie MejKKJieTOHHbie KOHTaKTbi Me}K,zty MeM6paHa- 
mh norpaHHHHbix >KejiTOHHbix KJieTOK h OTpocTKaMH MbimeHHbix KJieTOK (Hen- 
dow, James, 1989; no^BJBHaa, 1990; Swiderski et al., 2011; Poddubnaya et al., 
2013b). AHajiorHHHaa uHToapxHTeKTypa 5KejiTOHHHKOB OTMeneHa rim Diplo- 
stomatidae (Grant etal., 1977), Derogenidae (Holy, Wittrock, 1986), Lecitho- 
dendriidae (Podvyaznaya, 1990) h Dicrocoeliidae (Chaymardanov, Tanyuksel, 
1995). 

yjlbTpaCTpyKTypHbie ^aHHbie no CTpOeHHK) )KeJITOHHHKOB aM(|)HJIHHHJJ,, Bbl- 
nojiHeHHbie KcHJiaH^epOM (Xylander, 1988), 6mjih pacmHpeHbi npOBe,n;eHHeM 
^onoJiHHTejibHoro HCCJie^OBaHHfl hx UHToapxHTeKTOHHKH y Amphilina folictcea 
(no,zmy6Hafl, 2013). noKa3aHO HajiHHHe o,ztHoro THna KJieTOHHbIX ojieMeHTOB b 
(J)OJiJiHKyjiax A. foliacea h OTcyTCTBHe norpaHHHHOH njiacTHHKH, OTrpaHHHHBa- 
lomefi (J)OJuiHKyjiHpHoe co^ep^cHMoe ot OKpy^aiomnx TKaHen (pnc. 5). Hepe#- 

KO OTpOCTKH MblllieHHblX KJieTOK OKpyJKaiOT <])OJIJIHKyJIflpHOe CO^ep^CHMOe, 

npOHHKan BrjiySb Me^y ^cejiTOHHbiMH KJieTKaMH (no,zmy6Hafl, 2013). 

^CejiTOHHHKH Gyrocotylidea h Eucestoda H30JiHpOBaHbi ot OKpy^aiomnx 
TKaHeii norpaHHHHOH njiacTHHKOH h xapaKTeproyiOTca npHcyTCTBHeM jxsyx th- 
nOB KJieTOHHbIX OJieMeHTOB B HX COCTaBe, 3T0 JKeJITOHHbie KJieTKH pa3JIHHHOH 
CTa^HH 3peJIOCTH, npOCTpaHCTBO Me^C,Zty KOTOpbIMH 3anOJIHeHO CHHUHTHaJIb- 
hoh u,HTonJia3MOH HHTepCTHUHajibHbix KJieTOK (Swiderski, Xylander, 2000) 
(pHC. 5). 

npHBe^eHHblH aHaJIH3 MOp(|)OJIOrHHeCKHX BapHaUHH UHToapxHTeKTOHHKH 
^cejiTOHHHKOB y HCCJie^OBaHHbix k aaHHOMy MOMeHTy npe^cTaBHTejiefi Heo- 
^epMaTHbix nepBeft CBH^eTeJibCTByeT o Heo^Hopo^HOH hx MOp^OJionm y pa3- 
hmx npe^CTaBHTejien Heo^epMaT, hto b nocJieayiomeM MO^ceT 6biTb HcnoJib30- 
BaHO B pemeHHH £HCKyCCHOHHbIX BOnpOCOB HX (|)HJIOreHeTHHeCKHX B3aHMOOT- 
HomeHHH. 
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CYTOARCHITECTURE OF THE VITELLARIA 
OF TWO MONOGENEAN SPECIES, PARASITES 
OF THE HOLOCEPHALAN FISH CHIMAERA MONSTROSA L. 

WITH ANALYSIS OF VITELLINE STRUCTURE IN THE NEODERMATA 

L. G. Poddubnaya, W. Hemmingsen 

Key words : Monogenea, Chimaericola leptogaster , Calicotyle affinis, vitellaria, ultrastruc- 
ture. 


SUMMARY 

The ultrastructural features of the vitelline follicles of ectoparasitic monogenean Chi¬ 
maericola leptogaster Leuckart, 1830 (Polyopisthocotylidea, Chimaericolidae) and endo- 
parasitic Calicotyle affinis Scott, 1911 (Monopisthocotylidea, Monocotylidae), parasites 
of the gills and cloaca of a holocephalan fish, Chimaera monstrosa L., are described. The 
vitelline follicles of the studied monogenean species are composed of the cells of a single 
type, vitellocytes at various stages of development. Special isolation of the vitellarium 
from the surrounding tissue in C. leptogaster is absent. Instead, a close relationship betwe¬ 
en bordering vitelline cells and intestinal cells of numerous branches of the caecum diver¬ 
ticula is observed. However, vitelline follicles of C. affinis are enclosed in a thin fibrous 
sheath. Some differences in the composition of the vitelline material in mature vitellocytes 
of C. leptogaster and C. affinis are revealed, these include the presence of different num¬ 
ber of vitelline globules within a cluster, up to 30 globules in C. leptogaster cluster and up 
to 50 globules in C. affinis , and the presence of moderately electron-dense homogeneous 
lipid droplets in C. affinis and heterogeneous droplets in C. leptogaster . The mature vitelli¬ 
ne cells of C. leptogaster are recognised by the presence of clusters with granular bodies 
inside them, these bodies have the same size as vitelline globules. In developing vitellocy¬ 
tes of C. affinis , the glycan vesicles about 3.5 pm in diameter are present; in mature vitel¬ 
locytes, these vesicles are destructed; this process is accompanied by liberation of glyco¬ 
gen rosettes and agglomerate of the dark material. Morphological variations of vitelline 
cytoarchitecture in the Neodermata are discussed. 
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